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by said liquid crystal device, when a remaining charge of the battery provided in said 

electronic apparatus becomes a predetermined remaining charge. 

14. \( Amended) The electronic apparatus according. to claim 1, further 

comprising a device that switches display from said organic electroluminescent device to 

said liquid crystal dWice when said organic electroluminescent display is not manipulated 

for a predetermined period while said organic electroluminescent display is continuously 

driven. 

REMARKS 

Claims 1-14 are pending. By this Amendment, the Abstract and specification are 
replaced with a Substitute Abstract and Substitute Specification, and claims 1-14 are 
amended. 

The attached Appendix includes marked-up copies of the specification 
(37 C.F.R. §1. 125(b)(2)) and each rewritten claim (37 C.F.R. §1. 12 l(c)(l )("))• 

Prompt and favorable examination on the merits is respectfully requested. 

Respectfully submitted. 
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APPENDIX 

Changes to Abstract: 

The following is a marked-up version of the amended Abstract: 

The invention provides an electronic apparatus that provides an organic electro- 
luminescent device and a liquid crystal device. In a mobile terminal electronic apparatus a 
such as an electronic apparatus having a device for displvin g that displays , and in particular, a 
mobile telephone that has power consumption restrictions, provid e s includes an organic 
electro-luminescent device, which makes possibl e provides fine display having superior 
visibility, and a transflective or reflective liquid crystal display device, which severely 
reduces power consumption, and thereby allows achieving achieves low power consumption 
while not in use, and allows selective use of displays depending on the type of information, 
such as video or still images, and the condition of the remaining battery charge, or the like. 
Changes to Specification: 

A Substitute Specification is attached in accordance with 37 C.F.R. 1.125(b)(2). 
Changes to Claims: 

The following are marked-up versions of the amended claims: 

1 . (Amended) An electronic apparatus providing that includes a device fer-to 
displaying display, comprising: 

an organic electroluminescent device fer- that displaying displays comprising 
including organic electroluminescent elements in which having an anode, a cathode, and at 
least one organic light emitting layer is-interposed between an- the anode and a-the cathode; 
and 

a liquid crystal device fa Khat displayin g displays . 

2. (Amended) An- The electronic apparatus according to claim 1, said electronic 
apparatus being a mobile terminal. 
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3. (Amended) An- The electronic apparatus according to claim 1, when not 
manipulated for a predetermined period or during stand-by, said organic electroluminescent 
device being in a non-display mode, and only said liquid crystal device being in a display 
mode. 

4. (Amended) An- The electronic apparatus according to claims claim 1 , said 
organic electroluminescent device being -driven by an active matrix driving method. 

5. (Amended) An- The electronic apparatus according to claims claim 1 , said 
liquid crystal device being a transflective liquid crystal display device. 

6. (Amended) A n -The electronic apparatus according to claims claim 1 , said 
liquid crystal device being a reflective liquid crystal display device. 

7. (Amended) A n- The electronic apparatus according to claims claim 1 , said 
liquid crystal device being driven by a simple matrix driving method. 

8. (Amended) A n- The electronic apparatus according to claims claim 1 , said 
liquid crystal device being driven by an active matrix driving methods 

9. (Amended) A n- The electronic apparatus according to claims claim 1 , said 
liquid crystal device being a monochrome display. 

1 0. (Amended) An- The electronic apparatus according to claims claim 1 , said 
liquid crystal device being a color display. 

1 1 . (Amended) An- The electronic apparatus according to claims cjajmj , an-the_ 
organic electroluminiscent device is -being used as a light source -for said liquid crystal 
device. 

12. (Amended) An- The electronic apparatus according to claim s claim K further 
comprising a mean- device that for switching switches th e d e vic e s for displaying d isplay 
between said liquid crystal device and said organic electroluminescent device. 
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1 3 . ( Amended) An -The electronic apparatus according to claims claim 1, further 
comprising a moan to suspend th e battery provided in the electronic apparatus and a device 
that suspends display by said organic electroluminescent device and to switching that 
switches automatically the-display by said liquid crystal device, when tfee-a_remaining charge 
of the battery provided in said electronic apparatus becomes a predetermined remaining 
charge. 

14. ( Amended) A n- The electronic apparatus according to claims claim 1 , further 
comprising a m e an to switch d e vic e for displaying device that switches display from said 
organic electroluminescent device to said liquid crystal device when said organic 
electroluminescent display is not manipulated for a predetermined period while said organic 
electroluminescent display is continuously driven. 



A-3 



1- 



\ ELECTRONIC APPARATUS PROVIDED WITH ORGANIC 
O ELECTROLUMINESCENT DEVICE 



BACKGROUND OF THE INVENTION 



I Field of the Invention 

The present invention relates to an electronic apparatus provided with an organic 
electroluminescent (below, electroluniinesggnt is abbreviat e d "EL") device faf^ 
10 displaying and a liquid crystal device foydisplaymg: 

a, Description of the Related Art 



( ^^rnpared to a liquid crystaT d ispla^ EL display has many 

advantageous properties as a display/'such as high response speed, wide directionality, 
jfc good viewing characteristic properties of natural light emitting elements, and in 
addition, the organic EL display has a wide operating temperature range. Therefore, 
prosontly £ m'mimerous electronic apparatus that require TdispTayrj he use of organic EL 
displays is/being studied-^-' ^ 5e ^ 

Japanese Unexamined Patent Application, First Publication, No. 12-105573 
s hown a Convention a l technology usiag^fforganic EL display as a display of an 
electronic apparatus. This publication discloses a technology in which an organic EL 
display is used in/electronic apparatausuch as portable terminal apparatus, and when the 
apparatus is not manipulated o^/Jnthe case of the portable terminal apparatus, when the 
apparatus is on stand-by ^entythe minimal necessary information is displayed 

However, in the c onvent io nal technology described above, even if only the 



minimal necessary information is displayed when the apparatus is not inuse-^r in the 
case of the portable terminal apparatus, when the apparatus is on stand-by, a firm current 
must continuously flow in order to always drive the organic EL display. The energy 
consumption Mr^rivifjg the organic EL display is larger than that for a reflective or 
transflective liquid crystal display, and thus when the electronic apparatus<fhe*4Ag an 
organic EL display is not in use, and in particular, when a mobile termina^uch as a 
portable telephone is on stand-by, the battery consumption is severe. 



In consideration of the problem described above, an object of the present 
invention is to reduce the power consumption when an electronic apparatus having an 
organic EL display mount e d is not in use or^in the case of a mobile tenm naLs uch as a 
portable telephone, is on stand-by. 



Nummary of the inventio n 

invention is to reduce the'power consumption when an electronic apparatus having an 

organic EL display pfounted is not in use or, in the case of a mobile terminal such as a 

p ortable tolophp d fo, is on stand byi U^jju ^ 

TKe electronic apparatus edf the present invention piuvidCjau ctectromc 

apparatuB c o mprising an organic electroluminescent device fcf displaying comprising 

organic electroluminescent elements in which at least one organic light emitting layer is 

"interposed between~an t/^anode and a /cathode^ «*4fa liquid crystal device fer^<UV 
5 

displaying. ^ 

According to the above c enetftiction , the electronic apparatus composes the 
organic EL device, which has a high energy consumption but allows superior image 



3 



displays or video displays, and a liquid crystal device, which can display information at 
a low energy consumption, are selectively used depending on necessity, it is/possible for 
the electronic apparatus to realize t^e low energy consumption even when the organic 
EL device is mounted. ' 

V* 

5 This electronic apparatus ^a^mobile terminal. 

According to the above c oaBtruot io'n, it is possible to use an electronic 
apparatus includin g a mobile termina^&*jch as a portable telephone whose battery 
capacity is limited for a long time by selectively using the organic EL device and the 
liquid crystal device as necessary. 
10 In this electronic apparatus, when not manipulated for a predetermined period 

or during stand-by, s^ui/organic electroluminescent device is in a non-display mode and 
said^liqui( 

According to the above in an electronic apparatus that must 

display any sort of information while the apparatus is not in use, ano^ in particular, in a 
15 mobile termina^such as a portable telephone that must display the time or the like even 
while on stand-by, these is the effect that the consumption of power is greatly reduced by 
only driving the liquid crystal device while not driving the organic EL device which is 
not in use or during stand-by. ^ c 

In this electronic apparatus, the device i^riven by an active matrix driving 

20 method. 



only said liquid crystal device is in the display mode. 



According to the above CQrjsi«£et*en, since the organic EL device is driven by 
an active matrix driver controlled, for example'by a low temperaturepblysilicon TFT,~it 
is possible to realize the low energy consumption, and it is possible to increase the 
service life of the organic EL eleme^nts^H^^ it is possible to provide still 

25 images and dynamic images having superior visibility. 



In this electronic apparatus, the liquid crystal device i£a translucent reflective 



liquid crystal display device. 

According to the a^p ^oonstnict i^^inj^hcniquid crystal device is a 
transflective liquid crystal display device, it is not necessary to provide illumination-such 




as a backlight at a bright location-and the energy efficiency can be u 

CP 

In this electronic apparatus, a reflective liquid crystal display device i$ used as 



the liquid crystal device. 

According to the above since the liquid crystal device is a 



reflective type liquid crystal device, it is not necessary to provide illuminatiojvsjjch as a 

10 backlight at a bright location, and thus even at a dark location, if a front light, for 
example, is used, a very bright illumination is not necessary, and thus low energy 
consumption is realized. Furthermore, when-lffront fight is used instead of the back 
light, the liquid crystal device can be madefthiij^^ 

In this electronic apparatus, the liquid crystal device ^driven by a simple 

15 matrix driving method. t. & 

According to the above co nctructi(m , because the liquid crystal device is driven 
by a simple matrix driving method, the liquid crystal device can be provided at low cost. 

In this electronic apparatus, the liquid crystal device i<<ariven by an active 
matrix driving method. i ^ 

20 According to the above canrtrfiption, since the liquid crystal device is driven by 

an active matrix driving method, it is possible to increase the image display capacity of 
the liquid crystal device/and thereby~it is possible to execute advanced selectiveTise of 
the organic EL device or the liquid crystal device based on the type of the information, 
such as still or dynamic images, the remaining battery capacity, the presence or absence 

25 of an electronic charging apparatus, or the like. 
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In this electronic apparatus, the liquid crystal device i£a monochrome display. 
According to the above since a monochrome display is selected as 

the liquid crystal device, the liquid crystal device can be provided at low cost 

In this electronic apparatus, a color display i$ selected as the liquid crystal 

device. 



According to the above since a color display is selected as the 

liquid crystal device, it is possible to increase the image display capacity of liquid crystal 
device, and thereby it becomes possible to execute the advanced selective use of the 
organic EL device and the liquid crystal device based on the type of the information, 
such as video or still image, the remaining battery capacity, the presence or absence of 
an electronic charging apparatus, or the like. 

In this electronic apparatus, an organic EL device tC used as the light source for 
the liquid crystal device. 

According to the above c oiutructfon , since the above organic EL device is used 
as the linear light source or the surface light source for the liquid crystal device, a device 
havinjgfan uniform luminescence and haV^g superior visibility can be provided, and the 
energy consumption can be severely reduced. c ^ V*- 

In this electronic apparatus, t horo io provided a me a n for switching the device 
between the liquid crystal device and the organic EL device. 

According to the above co nst r uction , the above organic EL element is provided 

with a matin for c witching the device between the liquid crystal device and the organic 

_ _^Y°r*A>1 . 

EL device, Jt becomes possible to execute an advanced selective use of the organic EL 

device and the liquid crystal device based on the type of the information, such as video 

or still image, the remaining battery capacity, the presence or absence of an electronic 

charging apparatus, or the like. 



« 
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In this electronic apparatus, tbo ro i & pr ov ided a iman which suspends the 

display of the organic EL device, and automatically switches the display of the liquid 

crystal device when the remaining changes of the battery provided in the electronic 

apparatus reaches a predetermined remaining chargeAccording to the above 

5 co nstruction , since a me art is provided fof suspendijCg the above organic EL device 

which has a larger energy consumption than that of the transflectiveor reflective liquid 

crystal display device, the period of time fttf^rivij^the electronic apparatus by a battery 
>irV4 

havin g a certain capacity can be lengthened by limiting the driving time of the organic 
EL /device. 

10 In this the electronic apparatus, a mc& n is provided in the electronic apparatus 

that can automatically switch«^evice f^displayi)<g from the organic EL device to the 
liquid crystal device when the organic EL device is continuously driven while the 
organic EL device is not manipulated for a predetermined time. 

Accordinj^to the above c onst r uctio n, siytp the time of using the electronic 

15 apparatus<drrven by a battery, having a certain capacity, can be lengthened by limiting 
the use of the organic EL device while the electric apparatus is not used. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a schematic rinriving of an electronic apparatus of the present 

20 invention! _ 4 

1 f ^p^^^^ 



Fig. 2 is a schematic drawing of an electronic apparatus of the present 



inventionj 



Fig. 3 is a block diagram showing one example of the structure of a control 
apparatus and a driving circuit in the electronic apparatus of the present invention.* 
25 Fig. 4 is a schematic^wwiHg of the electronic apparatus of the present 



invention^ 

Fig. 5 is a schematica wving of the electronic apparatus of the present 
invention,' 

Fig. 6 is a block diagram showing another example of the structure of the 
5 control apparatus and the driver circuit in the electronic apparatus of the present 
invention," 

Fig. 7 is a block diagram showing another example of the structure of the 
control apparatus and the driver circuit in the electronic apparatus of the present 
invention! \^ 
10 Fig. 8 is a/perspective didwmtg showing a mobile-type personal computer as 

another example of an electronic apparatus of the present invention^ 

Fig. 9 is a/perspective drawiftg' showing a digital still camera as another 
example of an electronic apparatus of the present invention. ^jj^x±~ sh****^* 

15 DETAILED DESCRIPTIONTOF THE INVENTION 

— 

First Embodiment 

Below, a first embodiment of the present invention will be explained with 
reference to the figures. Fig. 1 is a schematic drawin g of a mobile terminal electronic 
apparatus of the present embodiment. Fig. 2 is a schematic dr awing of the mobile 
20 terminal electronic apparatus of the present embodiment shown in a folded state. 

The mobile terminal electronic apparatus (portable telephone) 100 in the 

. . 

present embodiment c ompri ses a mobile terminal electronic apparatus body 101, an 

organic EL device ( below, roforrod to ao the "organic EL panel") 10 that is a full color 

active matrix display, and a transflective liquid crystal display device (below, referre d to 

25 f or convenience as a "liquid crystal panel") for monochrome display by a simple matrix 
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driver. 

In the organic EL panel 10 in the present embodiment, red, green, and blue light 
emitting organic EL elements are each patterned on the low temperature polysilicon TFT 
substrate, and along with the driver circuit board, are disposed as essential display parts 
of the mobile terminal electronic apparatus. A full color display is possible because 
organic EL elements respectively corresponding to the three red, green, and blue colors 
are patterned in each pixel. There are no particular limitations onlhe resolution and 
gradations of the organic EL panel, but to make/possible*! high definition, smooth, 
moving display, a resolution of QVGA or higher having 320 x 200 pixels and 16 or more 
gradations for each of the colors is preferable. 

Here, the organic EL panel 10 c ^priottjf organic EL elements, a sealant, and a 
sealing substrate, where the organic EL elements have an organic phosphorescent layer 
interposed between an anode and a cathode that are laminated on one surface of a TTF 
substrate in a predetermined sequence. ^j)^^ 

The anode of the organic EL panel 10 c empriGc<f a conductive transparent 
mater^ajpuch as ITO (Indium Tin Oxide) or IZO (Indium Zinc Oxide), and is formed, 
for example, by a sputtering method. 

The cathode of the organic EL panel 10 oomprictrfT a metal having a low work 
functjoijsuch as cadmium (Ca), magnesium (Mg), lithium (Li), and barium (Ba). 
Furthermore, in order to increase the oxidation resistance and the conductivity, 
preferably metals or metal oxides that are oxidation resistant and electronically 



co¥ductl^such as aluminum (Al), gold (Au), silver (Ag), tantalum (fSj, ITO, IZO and 
the like are laminated or alloyed on the cathode. Here, the cathode is formed by a 
vacuum vapor deposition method or a sputtering method. 

In this case, because light is emitted from the cathode side, that is, from the 
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substrate side, the organic EL panel is disposed in the electronic apparatus such that the 
substrate side faces the side of the user of the electronic terminal. 

Moreover, in the organic EL panel iHH*M»fe, the cathode can be formed by a 
transparent material. In this case, because the light is emitted from the side opposite to 
5 the substrate (the sealing substrate side), the organic EL panel is disposed in the 

electronic apparatus such that the sealant substrate side faces the side of the user of the 
electronic apparatus. In this case, the anode io notirfbouGc a ry to be transparent. 

In addition, the disposition of the anode and cathode can be reversed. 

The organic phosphorescent layer of the organic EL panel 10 campuses a 
10 structure in which a film is formed using a conductive high polymer materialmen as 

"Baytron P" (a mixture of polyethylene dioxythiophene and polystyrene sulphonic acid) 

by Bayer Incorporated as a positive hole injection layer, and then a phosphorescent 

i 

polymer material having jc conjugated bowfe-such as a polyfluorene system or a poly 
para-(phenylene vinylene) systenrts laminated as a phosphorescent layer, and is formed 

15 by, for example, an ink jet method. 

The sealant substrate of the organic EL panel ,10 f uncti o ns to preyentj^^ 
penetration of oxygen and water into the organic EL panel 10 an d fnnc^ ion£tg frhysically 
prcjt^t^h? organic EL element itself. A two-liquid epoxy thermosetting resin or a UV 
setting resin can be used as a sealant (adhesive), and this is applied to a specified sealant 

20 substrate and sealed. Moreover, 4s a material for the sealant substrafe^ glass^ and^in 
particular, in the case that light is emUted from the substrate side, a non-transparent 



metallic member can be usedjf 

In addition, the liquid crystal panel 20 is structured from a liquid crystal that is 
sequentially laminated on one surface of the opposing substrate for the liquid crystal and 
25 TFTs (Thin Film Transistors) fqjf^vftg the liquid crystal. Like the organic EL panel 
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10, this liquid crystal panel 20 also is a dot matrix type display, and the driver method 
can either be by the active matrix method or the passive matrix (the simple matrix) 
method. 

The patterning method of the organic EL elements is not particularly limited, 
but in the case that the organic material that emits each of the colors is a low* * ~ 



material, the method of using mask vapor deposition under a high vacuum is preferable, 
and in the case that the organic material that emits each of the colors is a ygk-polymer 
material, a method wherein the organic material is dissolved into a solvent and patterned 
by an ink j et method is preferable. 
10 The liquid crystal panel 20 in the present embodiment is for a translucent type, 

and thus an inorganic LED back light is used as illumination. However, the 
embodiment is not limited thereby, and organic EL elements may be used for 
illumination. 

In addition, the liquid crystal panel 20 in the present embodiment is a 
15 translucent type, but is not limited thereby. A reflective liquid crystal display device 
can be used, and a front light/used for illumination. 

Fig. 3 is a block diagram showing one example of the structure of the control 
apparatus and the driver circuits in the electronic apparatus 100 of the present invention. 
The electronic apparatus (mobile terminal) 100 of the present invention 
20 comprises a control apparatus 300 in the display (the organic EL panel and liquid crystal 
panel), a driver circuit 307 for the liquid crystal panel, and a driver circuit 308 for the 



organic EL panel. 

The control apparatus 300 c omp r ioot/ a^ power circuit 301, a clock generating 
circuit 302, a liquid crystal display information output circuit 303, an organic EL display 
25 information output circuit 304, a liquid crystal display information processing circuit 
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305, and an organic EL display information processing circuit 306, and the operations of 

the liquid crystal panel driver circuit 307 and the organic EL panel driver circuit 308 are 

controlled by this control apparatus. 

Here, the liquid crystal display information output circuit 303 stores the display 
5 information (the primary display information), for example, the time and wallpaper, that 

must always be displayed while the power is supplied, and as the occasion demands, this 

stored display information is supplied to the liquid crystal display information 

processing unit 305. The organic EL display information output circuit 304 stores 

display information (secondary information) that displays moving images showing 
10 several types of animated character figure displays determined in advance and the clock 

display, and as the occasion demands, this stored display information is supplied to the 

organic EL display information processing circuit 306. 

In addition, the liquid crystal display information processing circuit 305 and the 

organic EL display information processing circuit 306 carry^ut processirigsuch as 
15 converting the display information supplied respectively from the liquid crystal display 

information output circui^H)3 and the organic EL display information output circuit 304 

into ^s^que/txcc^^^pfwe for the display. 
^""^^ Furthermore, the liquid crystal panel driver circuit 307 and the organic EL panel 

driver circuit 308 provide data line driver circuits 307X and 308X and scan line driver 
20 circuits 307Y and 308Y. In addition, the data line driver circuits 307X and 308X and 

the scan line driver circuits 307Y and 308Y are operated, and the data line and the scan 



line are driven depending on the display data supplied from the liquid crystal display 
information processing circuit 305 and the organic EL display information processing 
circuit 306. 

25 Here, in the control apparatus 300 of the present embodiment, when the power 



is supplied from the power circuit 301, the time count isV^Re^^ttlba§ejd-oir 
information from the clock generating circuit 302, and each type of information (primary 
display inform atiop^such as the clock display or a static stand-by image^are output from 
the liquid crystal display information output circuit 303 to the liquid crystal display 
information processing circuit 305. Next, in the liquid crystal display information 
processing circuit 305, each type of display informatiorumch as the clock display or a 
static stand-by imag<rahe sent to the liquid crystal panel driver circuit^O? after < e6§g^p^ 
(^processipg^ch converting them to data sequences/suitable^foflhe display. Then, 
depending on this display data, by applying the voltage to the data line driver circuit 
307X and the scan line driver circuit 307Y, the clock display and static stand-by image 
are displayed on the liquid crystal panel 20. 

In contrast, in the case that each of the types of display information (secondary 
display inform ation^such as the video display of a animated character figure display or 
dark displays processed, the secondary display information^uch as the video display of 
a animated character figure display or dark displ^^s output from the organic EL display 
information output circuit 304 to the organic EL display information processing circuit 
306 based on the time count from the clock generating circuit 302. Next, in the organic 
EL display information processing circuit 306, each type of display informa tpn^ ch as 
the animated character figure display and clock display-ase sent to the organic EL panel 
driver circuit 308 after carry inffnut processing-such as transforming them to data 
sequences^suitable for the display. Then, depending on this display data, by applying a 



voltageTolhe~data line driveTcircuiF308X and Ihe scan line driver circuif308Y,lfie 
video of the animated character figure display and the display during dark display are 
displayed on the organic EL panel 10. 

In the control apparatus 300 of the present embodiment, while power is 
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supplied, the clock display and stand-by image that must always be displayed are 
displayed on the liquid crystal panel 20 by the liquid crystal panel driver circuit 307, and 
the clock display displayed during dark display and the videos of animated character 
figure displays displayed during an event occurrence are displayed on the organic EL 
5 panel 10 by the organic EL panel driver circuit 308. 

Moreover, in the case that the organic EL panel and the liquid crystal panel 
must display simultaneously, either one of the displays can be suspended. 

In this case, when always-on display^sjich as the stand-by image and the clo^cl^ 
are necessary, the display is c arried out in the liquid crystal panel 20, which can display 
10 at low power consumption, and when a superior image display, video display, or dark 
display is necessary, display can be carri e d'out in the organic EL panel 10, which can 
display with high responsiveness, a wide directionality, and a high contrast ratio. In 
this manner, the problem of energy consumption that occurs when using the organic EL 
panel 10 is i mprov ed 

15 

First Modification of the Embodiment 

In the first embodiment of the control apparatus 300, the liquid crystal panel 
driver circuit 307 and the organic EL panel driver circuit 308 are driven simultaneously, v 
irrespective of whether or not the liquid crystal panel 20 and the organic EL panel 10 are 
20 displaying simultaneously. 

In the display iifme present modification, by driving the liquid crystal panel 



driveFcircinT307 and'the organic EL panel driver circuit 308 simultaneously, video^ucrT 
as the animated character figure displays displayed by the organic EL panel lG^u-e 
displayed on the display of the stand-by image, wallpaper, background, clock, or the like 
25 displayed by the liquid crystal panel 20. That is, the liquid crystal panel 20 and the 
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organic EL panel 10, which have different display information, display simultaneously, 
and two different displays can be simultaneously displayed. 

In this manner, different image displays are formed on the liquid crystal panel 
20 and the organic EL panel 10, and the liquid crystal display driver circuit 307 and the 
5 organic EL panel driver circuit 308 are simultaneously driven, and thereby, a video 

display can be realized that has a high speed responsiveness, a wide directionality, and a 
high contrast ratio, and at the same time, low energy consumption by the liquid display 
panel 20 can be realized. 



10 Second Embodiment 

Below, the second embodiment of the present invention will be explained while 
referring to Fig. 4, Fig. 5, and Fig. 6. Fig. 4 is a schematic diaga££n of the body of the 
mobile terminal electronic apparatus of the present embodiment, Fig. 5 is a schematic 
diagram of the body of the folding-type mobile terminal electronic apparatus of the 
15 present embodiment, and Fig. 6 is a block diagram showing an example of the structure 
of the control apparatus and the driver circuits according to the present embodiment. 
The mobile terminal electronic apparatus (portable telephone) 200 of the 



present embodiment has<rjuilt in a mobile terminal telephone apparatus body 201, an 



lephom 

organic EL display (organic EL panel) 10 h aving a full color active matrix display, and a 
20 transflective liquid crystal display device\liquid crystal panel) 20 that is a full color 



active matrix display. 

The organic EL panel 10 of the present embodiment is similar to that itfjji 




embodiment ^ ^ 

The liquid crystal panel 20 idihe present embodiment is an active matrix^riven 
25 by a low temperature polysilicon TFTs, but is not limited thereby, and it can also be 
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driven by an amorphous silicon TFT or the like. 




In addition, the liquid crystal panel 20 i(fjhe present embodiment is a 
translucent type and eerrtea du 4 full color display, and thus an inorganic LED white 
light-emitting backlight is used for illumination. However, the embodiment is not 
5 limited thereby, and a white light emitting organic EL element can also be used ■"^* r " 
illumination. 

In addition, the liquid crystal panel 20 of the present embodiment is a 
translucent type, but is not limited thereby, and a reflective liquid crystal display device 
may be used, or a white-light front light can be used as illumination. 

10 In Fig. 6, in the control apparatus 300 A of the disp^ay^s^the organic EL panel 

10 and the liquid crystal panel 20), the liquid crystal display information output circuit 
303 and the organic EL display information output circuit 304 in the driving apparatus 
300 of the first embodiment functionally serve as one display information output circuit 
309, and at the same time, a display information switching circuit (switching mean) 310 

15 that can selectively output the display information output from this display information 
output circuit 309 to either the liquid crystal display information processing circuit 305 
that controls the liquid crystal panel driver circuit 307 or the organic EL display 
information processing circuit 306 that controls the organic EL panel driver circuit 308. 

Here, based on the time information, if the display information switching circuit 

20 310 is set so as to switch from the organic EL display information processing circuit 306 
to the liquid crystal display information processing circuit 305 so that, for example, 



^when the organic EL panel 10 is displaying continuously for a predetermined time 
interval while not in use, the liquid crystal panel 20 automatically displays, then a lower 
energy consumption can be realized. 
25 In addition, if the display information switching circuit 310 is set so as to 
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switch from the liquid crystal display information processing circuit 305 to the organic 
EL display information processing circuit 306 so as to automatically display in the 
organic EL panel 10 when the display usmg-the liquid crystal panel 20 becomes a dark 
display, which is difficult^ see depeniiirfgon the brightness in the vicinity of the 

5 portable telephone 200, for example, then even during dark display, a display with 
superior viewing characteristics can be realized. 

Furthermore, if the display information switching circuit 310 is set so as to 
switch from the organic EL display information processing circuit 306 to the liquid 
crystal display information processing circuit 305 so as to stop displaying with the 

10 organic EL panel 10, which has a large power consumption, and switch to the liquid 
crystal panel 20, which has a low power consumption, based on the remaining battery 
capacity, for example, at an arbitrary point in time when the remaining battery capacity 
has become small, then use of an electronic apparaju«>such as a portable telephone 2pfr^ 
can be realized. 

15 The mobile terminal electronic apparatus 200iathe present embodiment 

provides a switch (switching msam) 204 that switches be^en the display between the 
organic EL panel 10 and the liquid crystal panel 20, and thus it is possible to determine 
the use selectively depending on the type of information, such as video or static image, 
the remaining capacity of the battery, or whether or not there is a battery charge 

20 apparatus. Moreover, the setting position of the switch 204 is not limited by the present 
embodiment. 

In addition, if the display information switching circuit 310 is set so as to allow 



7 j j - «_y 

free switching between the organic EL display information processing circuit 306 and 
the liquid crystal display information processing circuit 305, so tharf^r example, 
25 information that the user needs is displayed on the organic EL panel 10 and information 
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that the user does not need is displayed on the liquid crystal panel 20 based on the 



operation of the switch 204 by the user, then a display layout depending on the user's 
taste can be realized. 

Specifically, initially the clock display and the stand-by image displayed using 
5 the liquid crystal panel 20 are displayed on the organic EL panel 10 or initially the video 
displayed by the organic EL panel 10 can be displayed by the liquid crystal panel 20. 
Thus, the degree of freedom of the display layout can be increased. 

In addition, when the remaining battery charge becomes low due to the display 
information switching circuit 310, the control apparatus 300A can suspend the display of 
10 the organic EL panel, which has a high-energy consumption level, at an arbitrary point in 
time, and can automatically switch to the display of the liquid crystal panel. In addition, 
when the organic EL panel is activated, if an unused state continues, the display can be 
automatically switched to the liquid crystal panel. /^~\ 



15 can select the display during stand-by from between either a display by the organic EL 
panel and a display by the liquid crystal panel. 

The control apparatus 300A according to the second embodiment can be 
adapted to the mobile terminal electronic apparatus 100 according to the first 
embodiment 

20 That is, the mobile terminal electronic apparatus according to the first 

embodiment is a folding type, and in the folded state shown in Fig. 2, based on the 
display information switching circuit 310, the organic EL panel 10 can be automatically 
turned OFF, and during the stand-by time, the liquid crystal panel 20 displays only the 
minimal necessary information. Therefore, the power consumption during the stand-by 

25 time is only the power necessary to drive the liquid crystal panel 20. 



In addition, the mobile terminal electronic apparatus 




present embodiment 
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In addition, while the power of the body is ON, when the mobile terminal 
electronic apparatus 100 according to the first embodiment is opened as shown in Fig. 1 
from the folded state shown in Fig. 2, based on the display information switching circuit 
310, the power source of the organic EL panel 10 can be automatically turned ON. 
5 In addition, when a mee*f that^stores information before the power of the 

organic EL panel 10 is turned OFF is provided on the mobile terminal electronic 
apparatus 100 of the present embodim^^^nd the power or the organic El panel 10 is 
turned back ON, the information ^immediately prior to being turned OFF can be 
displayed. 

10 As shown in Fig. 5, a switch 204 can be provided on the folding-type mobile 

terminal electronic apparatus 200. In this mobile terminal electronic apparatus 200, 
like the first embodiment, the power source of the organic EL panel 10 and the liquid 
crystal panel 20 is turned OFF when in the folded state. In addition, when the power 
source of the body is ON, when opened from the folded state, the power source of the 

15 organic EL panel 10 automatically turns ON. Furthermore, by manipulating the switch 
204, the power of the organic EL panel 10 can be turned ON and OFF. That is, the 
mobile terminal electronic apparatus 200 shown in Fig. 5 is a structurethat has a folding 
part (hinge part) and a switch 204 that serve as a moafe fofs witchfa^ the display. 



20 Modification of the second embodiment 

In the control apparatus 300A of the second embodiment, as a display 



information output circuit ^0^Tji quid crystal display information output circuit 303 and 
an organic EL display information output circuit 304, like the control apparatus 300 of 
the first embodiment, are provided, and normally control is o«QimJjUk like that of the 
25 first embodiment. For example, in the case that predetermined selection conditions are 
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provided based on the time information, brightness, remaining battery charge, the 
operations of the user, or the like, it is also possible to activate the display information 
switching circuit 310. 

That is, normally the display information stored in the liquid crystal display 
5 information output circuit 303 is supplied to the liquid crystal display information 

processing circuit 305, and is displayed on the liquid crystal panel 20 by activating the 
liquid crystal driver circuit 307. At the same time, the display information stored in the 
organic EL display information output circuit 304 is supplied to the organic EL display 
information processing circuit 306, and is displayed on the organic EL panel 10 by 
0 activating the organic EL panel driver circuit 308. In addition, in the case that 

predetermined selection condition-such as the time information, brightness, remaining 
battery charge, or operation by the user, for example, are provided, the display 
information stored in the liquid crystal display information output circuit 303 is supplied 
to the organic EL display information processing circuit 306 by the display information 
15 switching circuit 310, and displayed on the organic EL panel 10, or alternatively the 
display information stored in the organic El display information output circuit 304 is 
supplied to the liquid crystal display information processing circuit 305 by the display 
information switching circuit 310, and displayed on the liquid crystal panel 20. 

In addition, both the display information stored in the liquid crystal display 
20 information output circuit 303 and the display information stored in the organic EL 

display information output circuit 304 can be supplied to the liquid crystal information 



processing circuit 305 by activating the display information switching circuit 310, and 
displayed on the liquid crystal panel 20. Similarly, both the display information stored 
in the liquid crystal display information output circuit 303 and the display information 
25 stored in the organic EL display information output circuit 304 can be supplied to the 
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organic EL display information processing circuit 306 by activating the display 
information switching circuit 310, and can be displayed on the organic EL panel 10. 

Third Embodiment 

5 Fig. 7 is a block diagram showing another example of the structure of the 

control apparatus and driver circuits in an electronic apparatus of the present invention. 

In the display, the organic EL panel 10 havfeg a structure similar to that in the 
first embodiment has a segmented display body, and is activated by a passive method. 
Here, as shown in Fig. 7, in the organic EL panel driver circuit 308 in the 

10 control apparatus 300B in the present embodiment, by driving a segment driver circuit 
308Z formed by a plurality of segment electrodes that extend from individual pixels in 
the shape of particular numbers, animated character figures, or designs, and one 
common electrode that opposes the segment electrode, and thereby a particular segment 
display is displayed on the organic EL panel 10. 

15 In this manner, while power is supplied to the display of the stand-by image and 

the clock, the display information that must be always displayed is displayed by the 

liquid crystal display panel 20, which has a low power consumption, and at the same 

> 

time, the constant display information requiring a comparatively low energy 
consumptiefTsuch as the clock display on the dark display and the alarm display during 
20 even*s-*re displayed by the organic EL panel 10, and thus electronic apparaturf"5uch as 
portable telephones 20Q^can be driven at a lower power consumption. 




Another Embodiment 

In the embodiment descrTBbd above, a portable telephone (mobile terminal 
25 electronic apparatus) to¥^garTpf^iic EL panel 10 and a liquid crystal panel 20 built-in 
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as an example of an electronic apparatus was explained, but in addition to this, examples 
of an application to a mobile personal computer, digital still camera, etc. will be 
explained referring to Fig. 8 and Fig. 9. 

Fig. 8 is a perspective dta»aftg^showing a mobile-type personal computer. 
5 The mobile-type personal computer 400 comprises a body 402 providing a 

keyboard 401, an organic EL panel 10, and a liquid crystal panel 20. The organic EL 
panel 10 displays predetermined display information as the main display part. In 
contrast, the liquid crystal panel 20 displays auxiliary (sub) display information^such as 
the time or email arrival information. Moreover, a structure is also possible wherein 
10 the liquid crystal panel is be used as the main display and the organic EL panel is used as 
the sub-display. 

Fig. 9 is a perspective drawing' sno^mg a digital still camera. 



described above provided on the bask surface thereof, a liquid crystal panel 20, a light 
15 receiving unit 503 that includes an optical lens and a CCD (Charge Coupled Device) 
provided on the viewing side of the case 501, a shutter button 504, and a circuit board 
505 on which the image signals of the CCD generated when the shutter button 504 is 
pressed are transmitted and stored. In the organic EL panel 10, display based on the 



pressed are transmitted and stored. In the organic LL panel lu, display based on ine 
photograph signal can be carri e d 6ut , andin-the liquid crystal panel 20, supplementary 



20 informatio^uch as the date and tirj*ej«an be displayed. In addition, in this digital still 
camera 500, the video signal input terminal 506 and the input/output terminal 507 for 



data transmission are provided on the side of the case 501, and a television monitor is 
connected to the former video signal output terminal 506 as needed, and a personal 
computer is connected to the input/output terminal 507 for data transmission as needed. 
25 Moreover, while not limiting, examples of electronic apparatus are televisions, 
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viewfinders, video tape recorders having a direct monitor view, car navigation systems, 
pagers, electronic schedulers, calculators, word processors, work stations, television 
phones, POS terminals, and apparatus* furtiished with touch panels, and mounting the 
organic EL panel 10 and the liquid crystal panel 20 on any of these/is possible. 

5 Here, the liquid crystal panel 20 in each of the embodiments described above 

corresponds to the liquid crystal display in the claims, and the organic EL panel 10 
corresponds to the organic electroluminescent device in the claims. In additio^^^lch 
of the embodiments described above were explained in the case that the mobile terminal 
electronic apparatus shown in Fig. 1 and 2 h ave provided the control apparatus 300 

10 shown in Fig. 3, and the mobile terminal electronic apparatus 200 shown in Fig. 4 and 
Fig. 5 h ave provide d the control apparatus 300A shown in Fig. 6. However, as 
explained above, the mobile terminal electronic apparatus 100 shown in Fig. 1 and Fig. 2 
can have p rovided the control apparatus 300A shown in Fig. 6, and the mobile terminal 
electronic apparatus 200 shown in Fig. 4 and Fig. 5 can have provifiod the control 

15 apparatus 300 shown in Fig. 3. In addition, the control apparatus 300B shown in Fig. 7 
can be applied to the mobile terminal electronic apparatus 100 shown in Fig. 1 and Fig. 2, 
and the mobile terminal electronic apparatus 200 shown in Fig. 4 and Fig. 5. 

As explained above, an electronic apparatus haviftg a device iar displaying, and 
in particular in a mobile terminal electronic apparatus-such as a portable telephone that 

20 rav e s o/T energy consumption, by providing both an organic EL device that has viewing 
characteristics h^supenor fineness and a transflective liquid crystal display device that 



can keep the power consumption low and assigning use, an electronic apparatus having 
anorganic EL display^ulltTo>can be efficiently used at a low power consumption. 



